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[57} ABSTRACT 
The light~receiving apparatus according to this inven 
tion comprises ?rst and second package bodies. The 
?rst package body positions an optical ?ber and inte 
grally holds the optical ?ber while the exit end face of 
the optical ?ber is exposed to on outside. The second 
package body includes a ?rst substrate having a lower 
surface on which a light-receiving portion for receiving 
transmission light from the optical ?ber and outputting 
an electrical signal and ?rst electrodes, connected to the 
light-receiving portions, for extracting the electrical 
signal are formed, and a second substrate, having sec 
ond electrodes connected to the ?rst electrodes and 
third electrodes connected to external leads, the second 
electrodes being formed on an inclined surface of a 
V-shaped groove of the second substrate, and the third 
electrodes being formed in the second substrate, and the 
second package body integrally holds the ?rst and sec 
ond substrates while the first substrate is held in the 
V~shaped groove of the second substrate and the first 
and second electrodes are connected to each other. 

18 Claims, 15 Drawing Sheets 
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Fig. 6 
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Fig. 8 
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Fig. 9A 

Fig. 9B 
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Fig. 10 
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Fig. 12 
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Fig. 13A 

Fig. 138 



1 

OPTICAL INTEGRATED LIGHT RECEIVING 
APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a light-receiving 

apparatus constituted by a pair of package bodies posi 
tioned by mating. 

2. Related Background Art 
As conventional light-receiving apparatuses, struc 

tures indicated in an article entitled “High Uniformity, 
Low Cost Packaging of Multi-Channel InGaAs Photo 
detector Arrays for Parallel-Bus Optical Interconnects” 
(LEOS ‘90 Conference Digest, p. 168) and in EP 
-O-l38630Bl are known. 
The apparatus discussed in the article comprises a 

substrate integrally held by a resin member, an optical 
?ber, and a light-receiving element array. An inclined 
surface is formed on the substrate, and the exit surface 
of the optical ?ber and the light-receiving surfaces of 
the light-receiving elements are arranged symmetrical 
to each other about an axis perpendicular to the inclined 
surface. Since a re?ecting ?lm is formed on the inclined 
surface, light from the optical ?ber is re?ected by the 
inclined surface of the substrate and incident on the 
light-receiving surfaces of the light-receiving elements. 
The light-receiving apparatus shown in EP 

-O-l38630Bl comprises a two-sided mounting L-shaped 
package body in which light-receiving elements are 
mounted on its vertical surface and an optical ?ber is 
?xed on its horizontal surface. 

In the apparatus shown in the article, the structure 
before packaging is unstable, and housing processing is 
not easy. In this apparatus, since the optical ?ber and 
the light-receiving element array are integrally formed 
by a resin, the optical ?ber cannot be connected to a 
connector. 

In the light-receiving appartus shown in EP 
-O-l38630Bl, alignment of components is dif?cult. 

In these light-receiving apparatuses, a Pin type pho 
todiode is used as a light-receiving element. The light 
receiving diameter need be set large in order to obtain 
high positional precision. 

Furthermore, when a Pin type photodiode having a 
large light-receiving diameter is used, the volume is 
increased, which is not appropriate in a high-speed 
light-receiving apparatus. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
light-receiving apparatus in which an optical ?ber and a 
light-receiving portion are constituted separately so 
that the optical ?ber and the light-receiving portion, 
e.g., a light-receiving element array can be separated 
from each other, and alignment of these components 
can be easily performed. 
Another object of the present invention is to provide 

a light-receiving apparatus which has a smaller number 
of independent components and in which alignment of 
the components is easy. 
A further object of the present invention is to provide 

a light-receiving apparatus having a small volume and 
capable of operating at a high speed. 

In order to achieve the objects, the light-receiving 
apparatus according to the present invention comprises 
?rst and second package bodies. The ?rst package body 
positions an optical ?ber and integrally holds the optical 
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?ber while the exit and face of the optical ?ber is ex 
posed to an outside. The second package body includes 
a ?rst substrate having a lower surface on which a light 
receiving portion for receiving transmission light from 
the optical ?ber and outputting an electrical signal and 
first electrodes connected to the light-receiving por 
tions for extracting the electrical signal are formed, and 
a second substrate, having second electrodes connected 
to the ?rst electrodes and third electrodes connected to 
external leads, the second electrodes being formed on 
an inclined surface of a V groove of the second sub 
strate, and the third electrodes being formed on the 
second substrate, and the second package body inte 
grally holds the ?rst and second substrates while the 
?rst substrate is held in the V groove of the second 
substrate and the ?rst and second electrodes are con 
nected to each other. 

In the present invention, the light-receiving portion 
may have comb-shaped electrodes, which are con 
nected to the ?rst electrodes. 
According to the present invention, the ?rst package 

body for holding the optical ?ber and the second pack 
age body for holding the light-receiving portion are 
separate bodies. The optical ?ber held by the ?rst pack 
age body and the light-receiving portion held by the 
second package body are optically coupled by mating 
of the ?rst package body and the second package body. 

Further, the light-receiving apparatus according to 
the present invention may have a third substrate for 
clamping the end portions of the external leads on the 
third electrodes of the second substrate. 
The present invention will become more fully under 

stood from the detailed description given hereinbelow 
and the accompanying drawings which are given by 
way of illustration only, and thus are not to be consid 
ered as limiting the present invention. 

Further scope of applicability of the present inven 
‘tion will become apparent from the detailed description 
given hereinafter. However, it should be understood 
that the detailed description and speci?c examples, 
while indicating preferred embodiments of the inven 
tion, are given by way of illustration only, since various 
changes and modi?cations within the spirit and scope of 
the invention will become apparent to those skilled in 
the art form this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. IA is a plan view showing the structure of a 
light-receiving apparatus using a multi»core optical 
?ber and a light-receiving element array according to 
the ?rst embodiment of the present invention, and FIG. 
1B is a longitudinal sectional view of the light-receiving 
apparatus of FIG. 1A taken along the line A-A' 
thereof; ' 

FIG. 2 is an exploded perspective view of ?rst and 
second substrates of the light-receiving apparatus ac 
cording to the first embodiment of the present invention 
before packaging with a resin material; 
FIG. 3 is an enlarged longitudinal sectional view of 

the light-receiving apparatus according to the ?rst em~ 
bodiment of the present invention in a state before pack 
aging wherein the ?rst substrate is held on the inclined 
surface of the second substrate; 
FIG. 4A is an enlarged plan view of the structure of 

the electrode of the ?rst substrate which can be used in 
the light-receiving apparatus of the ?rst embodiment of 
the present invention, and FIG. 4B is a longitudinal 
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sectional view of the electrode of FIG. 4A taken along 
the line B-B' thereof; 
FIG. 5 is an exploded perspective view of ?rst and 

second substrates of a light-receiving apparatus accord 
ing to the second embodiment of the present invention 
before packaging with a resin material; 
FIG. 6 is an enlarged longitudinal sectional view of 

the light-receiving apparatus according to the second 
embodiment of the present invention in a state before 
packaging wherein the ?rst substrate is held on the 
inclined surface of the second substrate; 
FIG. 7 is an enlarged longitudinal sectional view of 

the flat portion of the second substrate of the light 
receiving apparatus according to the second embodi 
ment of the present invention; 
FIG. 8 is a perspective view of a structure of a light 

receiving portion employing an MSM structure applica 
ble to the present invention, in which the longitudinal 
direction of comb-shaped electrodes coincide with a 
direction along which signal extraction electrodes are 
aligned; 
FIG. 9A is a plan view of a structure of a light-receiv 

ing portion employing the MSM structure applicable to 
the present invention, in which the longitudinal direc 
tion of the comb-shaped electrodes is perpendicular to a 
direction along which signal extraction electrodes are 
aligned, and FIG. 9B is a longitudinal sectional view of 
the electrode of FIG. 9A taken along the line C-C' 
thereof; 
FIG. 10 is an exploded perspective view of a second 

substrate combined with a ?rst substrate and a third 
substrate of a light-receiving apparatus according to the 
third embodiment of the present invention in a state 
before packaging with a resin material; 
FIG. 11A is a plan view of a structure of a light 

receiving apparatus according to the fourth embodi 
ment of the present invention which uses a multi-core 
optical ?ber and a light-receiving element array, and 
FIG. 11B is a longitudinal sectional view of the light 
receiving apparatus of FIG. 11A taken along the line 
D—D’ thereof; 
FIG. 12 is an exploded perspective view of a second 

substrate combined with a ?rst substrate, a third sub 
strate, and lead pins of the light-receiving apparatus 
according to the fourth embodiment of the present 
invention before packaging with a resin material; and 
FIGS. 13A and 13B are enlarged longitudinal sec 

tional views of a groove portion of the third substrate 
clamping the distal end portions of the lead pins of the 
light-receiving apparatus according to the fourth em 
bodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The light receiving apparatus according to the inven 
tion is constituted by ?rst and second package bodies F 
and P. When a pair of guide pins extending from a side 
surface of the second package body P are ?tted in a pair 
of guide holes h formed in a side surface of the ?rst 
package body F, the ?rst and second package bodies F 
and P are coupled. 
A light-receiving apparatus according to the ?rst 

embodiment of the present invention will be described 
with reference to FIGS. 1, 2, 3, and 4. 
The interior of the ?rst package body F has a struc 

ture of a so-called multi-core connector, and a multi 
core optical ?ber cable conductor 2, e.g., a tape-shaped 
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4 
optical ?ber cable conductor, is clamped between align 
ing substrate 1 and ?xing substrate 3. 
The aligning substrate 1 is constituted by a semicon 

ductor chip made of, e.g., Si, and a multiple of V groo 
ves(V-shaped grooves) are formed in the same direction 
in a row on an upper surface of the aligning substrate 1 
opposing the ?xing substrate 3. The cladding on the 
distal end portion of the multi-core optical ?ber cable 2 
is removed to expose a plurality of optical ?bers 20. 
These optical ?bers 2a are aligned in the V grooves at 
the equal pitch. The ?xing substrate 3 is constituted by 
a flat plate made of, e.g., Si to ?x the plurality of optical 
?bers 2a in the V grooves. As a result, all the optical 
?bers extending from the multi-core optical ?ber cable 
2 are positioned on the aligning substrate 1 with good 
precision. In the state that the exit end faces of the 
plurality of optical ?bers 2a are exposed in a row, and 
the aligning substrate 1, the multi-core optical ?ber 
cable conductor 2, and the ?xing substrate 3 are inte 
grally held by a resin member 4. The pair of guide holes 
h are formed in the exit surface of the ?rst package body 
F where the exit end faces of the optical ?bers 2a are 
exposed along the optical axis such that they sandwich 
the exit end faces of the optical ?bers 20 from two sides. 
The ?rst package body F is formed by, e.g., mounting 
the aligning substrate 1 and the ?xing substrate 3 in 
molds and injecting a resin material in the molds to 
perform resin molding. 
The second package body P includes a ?rst substrate 

5, a second substrate 6, lead pins (external leads) 7, wires 
8, a third substrate 9, and guide pins 10 and a resin 
member 4. The ?rst substrate 5 is held in a V groove 
formed on the one end of the second substrate 6, and the 
third substrate 9 is placed on a ?at portion 6b of the 
second substrate 6. The second substrate 6 is placed on 
island portions 7i, and the island portions 71' are con 
nected to lead pins 7p. The island portions 71' and the 
lead pins 71; constitute the same lead frame. The lead 
frame comprises a frame portion, the island portion 72', 
and the lead pin 7p, and is mounted on a mold for trans 
fer molding. Then, a resin material is injected in the 
mold to form a package body, and the ?rst, second, and 
third substrates 5, 6, and 9, the island portions 71', and the 
lead pins 7p are integrally held by the resin material. 
One end portion of each lead pin 7p is arranged on the 
side of the other end portion of the second substrate 6, 
and the other end portion of the lead pin 7p extends to 
the outside of the second package body P. 

In this embodiment, an opening a is formed in the 
vicinity of the lens portion 5a of the resin member 4. 
However, when the resin member 4 is made of a mate 
rial which transmits light from the optical ?ber 2a, the 
opening a is not needed. 
The detail structures of the respective components 

constituting the second package body P described 
above will be described. The plurality of lens portions 
50 are linearly formed on the surface of the ?rst sub 
strate 5. Light-receiving portions 5b corresponding in 
number to the lens portions 5a are linearly arranged on 
a region, which the optical axes of the emitted light rays 
incident on the lens portions 5a intersect to, on a lower 
surface of the ?rst substrate 5. A pair of signal extrac 
tion electrodes (?rst electrodes) 50 are formed on the 
two sides of each light-receiving portion 5b. A semicon 
ductor chip formed by, e.g., undoped InP can be used as 
the material of the ?rst substrate 5, and a structure in 
which NiB is plated with gold can be employed for each 
electrode. Note that the pair of electrodes 5c are formed 



5,222,175 
5 

to have the same height as that of the surface of the ?rst 
substrate 5. These electrodes 5c can be formed by a 
known technique. For example, a groove having an 
inverted trapezoidal section may be formed in the un 
doped ?rst substrate 5, and n+-, i-, and p30 -type layers 
51, 52, and 53 may be sequentially formed in this groove 
by selective deposition, thereby forming each electrode 
5c (see FIGS. 4A and 4B). To form the light-receiving 
portions 5b, a method of implanting ions in the ?rst 
substrate 5 to form a p~n junction inside the lower sur 
face of the ?rst substrate 5, or a method of forming a 
photoconductor type structure including InGaAs and 
AllnAs layers on a lower surface of the ?rst substrate 5 
by epitaxy can be employed. The second substrate 6 
includes an inclined portion 6a and a ?at portion 6b. 
The inclined portion 6a constitutes one inclined surface 
of the V groove, and a plurality of electrodes (second 
electrodes) 6c are formed on the inclined portion 60 at 
the same pitch to correspond to the signal extraction 
electrodes 5c described above. Thus, when the lower 
surface of the ?rst substrate 5 is placed on an inclined 
portion 6a of the V groove to bring the lower portion of 
the ?rst substrate 5 into contact with the other inclined 
portion of the V groove, alignment of electrodes 50 and 
6c in the vertical direction is completed. In this embodi 
ment, since the widths of the ?rst and second substrates 
5 and 6 are the same, horizontal alignment of the ?rst 
and second substrates 5 and 6 can be easily performed 
by causing their side surfaces to coincide with each 
other. 
The V groove can be easily formed by grinding using 

a diamond blade (included angle: 60° to 120°). 
A wiring portions 6f formed on the insulating ?lm 6e 

and connected to the electrodes 6c, and electrodes 
(third electrodes) 6g connected to the end portions of 
the wiring portions 6f and connected to the lead pins 7 
extending to the outside through the wires 8 are formed 
on the flat portion 6b(FIG. 3). The inclined portion 6a 
is necessarily made by forming a V groove in an end 
portion of the second substrate 6 by, e.g., dicing. When 
the depth of the V groove is changed, a mounting por 
tion for the ?rst substrate 5 is changed so that the in 
clined portion 60 can easily cope with a ?rst package 
body F having optical ?bers 20 having different 
heights(Refer to FIG. 1B). The wiring portions 6f can 
be formed by a known technique e.g., sputtering, plat 
ing, vapor deposition, or the like. 
To place the ?rst substrate 5 on the V groove, a 

solder may be coated on the electrodes 6c in advance, 
the ?rst and second substrates 5 and 6 may be mated, 
and the second substrate 6 may be heated, thereby con 
necting the electrodes 50 and 6c. 
According to this embodiment, when the guide pins 

10 are inserted in the guide holes h, the optical ?bers 2a 
and the light-receiving portions 5b are optically cou 
pled. Thus, alignment of the components is very easy. 
When the second package body P is to be formed, it 

is aligned with the optical ?bers in the vertical direction 
only by holding the ?rst substrate 5 in the V groove of 
the second substrate 6, and alignment. in the horizontal 
direction is realized by moving the ?rst substrate 5 
along the V groove. Hence, alignment before packaging 
is easy, and the mounting structure of the package is 
stable. Accordingly, even when a package body is to be 
molded by mounting this mounting structure in molds 
and injecting a resin material, misalignment caused by 
the injecting pressure of the resin material can be pre 
vented. 
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6 
When ball lenses to be easily ?xed by using adhesive 

are used as the lens portions 5a of the ?rst substrate 5 so 
that the positions of the lens portions 50 can be changed, 
alignment of the second package body P with the opti 
cal ?bers in the vertical direction can be performed. 
A ?ow of a signal in the light-receiving apparatus of 

this embodiment will be described. Transmission light 
emerging from each optical ?ber 2a is received by the 
corresponding lens portion 5a of the ?rst substrate 5, 
condensed inside the ?rst substrate 5, and incident on 
the corresponding light-receiving portion 5b. The inci 
dent light is converted to an electric signal by the light 
receiving portion 5b and supplied to the corresponding 
signal extraction electrodes 50. Since the signal extrac 
tion electrodes 5c are connected to the electrodes 6c 
formed on the inclined portion 6a of the second sub 
strate 6, the electrical signal extracted by the signal 
extraction electrodes 5c is sent to the corresponding 
lead pin 7, having one end extending to the outside, 
through the electrodes 6c, the receiving circuit 6d, and 
the electrodes 6g. 
A light-receiving apparatus according to the second 

embodiment of the present invention will be described 
with reference to FIGS. 5, 6, and 7. The second em 
bodiment is different from the ?rst embodiment in that 
a receiving circuit 6d is formed on a ?at portion 6b of a 
second substrate 6. 
A reception circuit 6d having a semiconductor cir 

cuit, e.g., an FET or a diode, and an electrode 6f! is 
formed on the ?at portion 6b, and the surface of the 
receiving circuit 6d is covered with a passivation ?lm 6]; 
(see FIG. 7). Thus, the semiconductor circuit is pro 
tected against the outside. The passivation ?lm 6p is 
covered with an insulating ?lm 6e extending to an in 
clined portion of the V groove. An opening is formed to 
extend through the passivation ?lm 6p and the insulat 
ing ?lm 6e on each electrode 6?, and the electrode 6f1 
formed on the inclined portion 6a and the electrode 6f2 
are connected to each other through the opening. 

In FIG. 6, the gap between the ?rst and second sub 
strates 5 and 6 is indicated to be large. In fact, however, 
since the thickness of the ?rst substrate 5 is 100 pm and 
its length is 100 to 505) um while the thickness of the 
electrode 5c is 5,000 A, almost no backlash occurs be 
tween the ?rst and second substrates 5 and 6. 
A light-receiving portion which employs the MSM 

structure and which can be used in the light-receiving 
apparatus according to the present invention will be 
described with reference to FIGS. 8 and 9. FIG. 8 
shows a structure in which the direction along which a 
pair of electrodes 5c are aligned and the longitudinal 
direction of a comb-shaped electrode 0 are set to coin 
cide with each other, and FIG. 9 shows a structure in 
which the longitudinal direction of comb-shaped elec 
trodes c is set to be perpendicular to the direction along 
which a pair of electrodes 5c are aligned. 
Each light-receiving portion 5b has the pair of comb 

shaped electrodes c interdigitated to ?t in the light 
receiving region b. The respective electrodes c are 
connected to the signal extraction electrodes 5c ar 
ranged on the both sides of the light-receiving region b. 
Since the light-receiving region b is, e.g., a photodiode 
having an MSM structure constituted by a conductive 
layer (e.g., an InGaAs layer) and a cap layer (e.g., an 
AlInAs layer), the light-receiving region is compara 
tively large, and the volume is small. Thus, the light 
receiving portion 5b capable of effectively absorbing 
light and suitable for a high~speed operation is formed. 
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Since the signal extraction electrodes 5c and their wir 
ing portions w are formed on an insulating ?lm i, e.g., a 
nitride ?lm, a dark current can be prevented. As the 
photodiode having the MSM structure, a semiconduc 
tor light-receiving element shown in an article entitled 
“Very high speed GaInAs metal-semiconductor-metal 
photodiode incorporating an AIInAs/GaInAs graded 
superlattice" (Appl. Phys. Lett. 54(1), Jan. 2, 1989, pp. 
l6-l7) or Japanese Patent Application No. 2-280633 
can be used, or a known photoconductive cell (PCD) 
can be used in place of the photodiode having the MSM 
structure. 
When a photoconductive cell or a photodiode having 

an MSM structure is used as each light-receiving por 
tion of the light-receiving apparatus according to the 
present invention, the light-receiving region is in 
creased and the volume can be decreased, so that light 
can be absorbed efficiently and the high-speed charac 
teristics are improved. 
A light-receiving apparatus according to the third 

embodiment of the present invention will be described 
with reference to FIG. 10. The third embodiment is 
different from the embodiment described above in that 
a receiving circuit is formed on a ?at portion 6b of a 
second substrate 6, and an electronic circuit component 
6h, e.g., a resistor or a capacitor, is mounted on the ?at 
portion 6b through an insulating ?lm. 
A recessed portion is formed in the central portion of 

the bottom surface of a third substrate 9 so as not to 
press the electronic circuit component 6h mounted on 
the ?at portion 6b of the second substrate 6. 
A light-receiving apparatus according to the fourth 

embodiment of the present invention will be described 
with reference to FIGS. 11, 12, and 13. The fourth 
embodiment is different from the embodiment described 
above in that lead pins 7 extending to the outside and 
electrodes 6g are directly connected to each other with 
out using wires (see FIGS. 11A and 118). For this pur 
pose, grooves for holding the lead pins 7 are formed on 
the bottom surface of a third substrate 9 (see FIG. 12). 
FIGS. 12 and 13A show a structure in which a rect 

angular region located at an end portion of a third sub 
strate 9 is removed to provide an I-shaped groove. Gold 
plating layers 7a are formed on the distal end portions 
of lead pins 7, and the surfaces of the gold plating layers 
70 are coarse as if they are surface-processed by ?ling. 
The lead pins 7 are bonded on third electrodes 6g by the 
third substrate 9 through bumps 11. Since a multiple of 
recesses and projections are formed on the distal end 
portions of the lead pins 7, this bonding is facilitated. An 
L-shaped groove having portions of different depths is 
formed in a third substrate 9 shown in FIG. 13B, and 
lead pins 7 having L-shaped distal ends are engaged in 
the L-shaped groove. In this case, engaging portions are 
formed in the groove portion 9a, and the distal end 
portions of the lead pins 7 are engaged with these por 
tions. Therefore, the mounted state of the lead pins 7 are 
further stabilized. 
From the invention thus described, it will be obvious 

that the invention may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?ca 
tions as would be obvious to one skilled in the art are 
intended to be included within the scope of the follow 
ing claims. 

I claim: 
1. A light-receiving apparatus comprising: 
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a ?rst package body for positioning an optical ?ber 
and integrally holding said optical ?ber while an 
exit end face of said optical ?ber is exposed to an 
outside, and 

a second package body, including‘ a ?rst substrate 
having a lower surface on which a light-receiving 
portion for receiving transmission light from said 
optical ?ber and outputting an electrical signal and 
?rst electrodes, connected to said light-receiving 
portion, for extracting the electrical signal are 
formed, and a second substrate, having second 
electrodes connected to said ?rst electrodes and 

- third electrodes connected to external leads, said 
second electrodes being formed on an inclined 
surface of a V-shaped groove of said second sub 
strate, and said third electrodes being formed on 
said second substrate, for integrally holding said 
?rst and second substrates while said ?rst substrate 
is held in the V-shaped groove of said second sub 
strate and said ?rst and second electrodes are con 
nected to each other.' 

2. A light-receiving apparatus according to claim 1, 
characterized in that said ?rst substrate is constituted by 
a rectangular semiconductor chip, and the V-shaped 
groove has a vertical angle of almost 90°. 

3. A light-receiving apparatus according to claim 1, 
wherein a pair of guide grooves are formed in said ?rst 
package body and a pair of guide pins to be inserted in‘ 
the guide grooves project from corresponding positions 
of said second package body. 

4. A light-receiving apparatus according to claim 1, 
characterized in that said ?rst package body holds a 
plurality of optical ?bers substantially linearly, and said 
second package body comprises light-receiving por 
tions corresponding in number to said plurality of opti 
cal ?bers. 

5. A light-receiving apparatus according to claim 4, 
wherein said plurality of optical ?bers extend from a 
tape-shaped optical ?ber cable conductor. 

6. A light-receiving apparatus according to claim 1, 
wherein said ?rst package body includes two substrates, 
and said optical ?ber is positioned in said ?rst package 
body by said two substrates. 

7. A light-receiving apparatus according to claim 1, 
characterized in that the V-shaped groove of said sec 
ond substrate is formed by grinding with a dicing blade. 

8. A light-receiving apparatus according to claim 2, 
wherein said semiconductor chip is made of a material 
that transmits light transmitted through said optical 
?ber, and a lens portion is formed on a surface of said 
semiconductor chip. 

9. A light-receiving apparatus comprising 
a ?rst package body, having a pair of substrates for 

clamping an optical ?ber that transmits an optical 
signal, for integrally holding said pair of substrates 
and said optical ?ber with a resin material while an 
exit end face of said optical ?ber is exposed to an 
outside, and 

a second package body for integrally holding ?rst 
and second substrates with a resin material, said 
?rst substrate being made of said material that 
transmits an optical signal and having an upper 
surface on which a lens portion for receiving the 
optical signal from said optical ?ber is formed, and 
a lower surface on which a light-receiving portion 
for converting the optical signal to an electric sig 
nal and ?rst electrodes connected to said light 
receiving portion are formed, and said second sub 




